The efficient cell-SELEX strategy, Icell-SELEX, using isogenic cell lines for selection and counter-selection to generate RNA aptamers to cell surface proteins.
Aptamers are short single-stranded nucleic acid molecules that are selected in vitro from a large random sequence library based on their high and specific affinity to a target molecule by a process known as SELEX. Cell-SELEX that employs whole living cells overexpressing the defined cell surface proteins (for selection) and appropriate mock cells (for counter-selection) has been widely used as a valid and feasible method for generating aptamers against specific cell surface proteins. However, the endogenous expression of target proteins in mock cells or the heterogeneity of surface proteins between selection and counter-selection cells often impeded the isolation of proper aptamers against target proteins. To solve this problem, we developed "Isogenic cell-SELEX" (Icell SELEX in short) method, in which isogenic cell lines were manipulated for counter-selection by microRNA-mediated silencing and for selection by overexpression of target proteins. As a model experiment, we targeted integrin alpha V (ITGAV), which is a major transmembrane receptor expressed in almost all the cells, and established ITGAV-overexpressed and -downregulated HEK293 cells for selection and counter-selection, respectively. By taking advantage of a hundred-fold difference in the expression level of ITGAV between these two isogenic cell lines, we easily isolated several anti-ITGAV aptamers, whose binding to the cell-surface ITGAV was confirmed by flow cytometry with the dissociation constant of 300-400 nM range. We assume that Icell-SELEX could be applicable to a wide range of cell-surface proteins including various transmembrane proteins of biological and pharmacological significance.